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(57) ABSTRACT

An axle assembly (310) has a longitudinal axis and first and
second ends, the axle assembly configured for rotatably
mounting a wheel and hub assembly on an axle portion or the
axle assembly, the axle portion located between the first and
second ends, the axle assembly configured for affixing to first
and second structural members (301, 302), at least one of the
structural members (302) comprising a substantially closed
bore orifice (306) wheel mounting point or dropout, said
dropout having a first side configured for the axle portion to
extend therelrom when said axle assembly (310) 1s fixed to
said point and a second side, the axle assembly (310) com-
prising a first fixing means (309) at the first end for releasably
fixing the axle assembly (310) to the first structural member
(302) and a second fixing means (311) at the second end fog
releasably fixing the axle assembly (310) to the second struc-
tural member (301).

25 Claims, 10 Drawing Sheets
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1
WHEEL CLAMPING ASSEMBLIES

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application 1s a submission to enter the national stage
under 35 U.S.C. 371 for international application number
PCT/GB2005/002268 having international filing date Jun. 8,
2003, for which priority was based upon patent application

0412858.3 having a filing date of Jun. 9, 2004 filed 1n Great
Britain.

FIELD OF THE INVENTION

The present 1nvention relates to wheel clamping assem-
blies for use 1n fixing an axle to a structure and particularly,
although not exclusively, the invention relates to a quick
release axle for use 1n fixing a wheel to a vehicle such as a
bicycle or a motorcycle.

BACKGROUND TO THE INVENTION

Fixing devices for securing a wheel to a structure are
known. Thus, for example, bicycle wheels, motorcycle
wheels, trike wheels and wheels of karts, prams and the like
are known to be secured by a wide variety of types of fixing
devices. In the field of bicycles and motorcycles 1t 1s known to
secure a wheel to a set of forks of the vehicle. A typical set of
forks comprises a pair of spaced apart fork legs although 1n
general there must be at least one fork leg. A fork 1s thus a
structural member that 1s configured for aifixing a wheel axle
thereto. Typically for a two wheeled bicycle there 1s a set of
front forks that comprises two fork legs to which 1s affixed a
front wheel and there 1s also a pair of rear fork legs (com-
monly known 1n the art as stays) for aflixing a rear wheel. The
portion of the fork where the wheel 1s fixed thereto comprises
a dropout. By a dropout 1t 1s meant a wheel mounting point,
typically located at an end portion of the fork, that comprises
an aperture 1n which a fixing may be located or applied so as
to secure the wheel axle to the fork. However the term 1s also
commonly used to also mean the aperture itself and the term
1s used interchangeably herein, the exact meaning being
dependent upon the particular context in question as will be
understood by those skilled 1n the art. The pair of front forks
are spaced apart as are the pair of rear wheel stays. Typical
dropouts have mner sides or faces (1.e. faces which face each
other), outer sides that are opposite the other sides, and an
orifice. A common type of dropout orifice 1s 1n the form of an
clongate aperture to provide a slot for recerving a wheel axle.
The dropouts of more conventional bicycles comprise slots
that are located at the ends of the forks and which have an
opening for receiving the axle from a direction that 1s more or
less defined by the longitudinal axis of an associated fork leg.
Such slotted dropouts enable the wheel axle to be removed
from the dropouts 1n a direction away from the lower ends of
the dropouts and these are commonly referred to 1n the art as
open bore dropouts. It 1s known to secure a wheel 1n such open
bore wheel mounting points by using an axle that 1s perma-
nently fixed within a wheel hub and which comprises screw
threaded end portions for aflixing a threaded nut thereto, the
hub being located between the 1nner faces of the mounting,
points. A first nut locates against an outer face of one of the
mounting points and a second nut locates against the outer
tace of the second. This known type of system requires use of
a tool such as a spanner to release the nuts and 1s thus time
consuming.
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Improved wheel clamping devices have been devised,
which are known as “quick release” (QR) wheel clamping
devices. As regards open bore type dropouts, by the term
“quick release” 1t 1s meant a fixing that can be readily undone
according to 1ts intended (or primary) mode of operation by a
person using only their hands and without the need to use a
tool to achieve this. A lever mechamism (or other QR means)
may be provided which 1s operable by hand so as to apply or
disengage the fixing. By mtended mode, 1n the case of a QR
lever mechanism, 1t 1s meant achieving the required release of
the fixing by using the lever as opposed to dismantling the
fixing 1n some other way. In the case of quick release clamp-
ing of hub/axle assemblies 1n open bore dropouts 1t 1s known
to be able to provide a clamping arrangement such that a lever
1s provided to apply (or remove) a tensional force to (or from)
a spindle that passes 1nside the axle, the force applied etiec-
tively acting to pull the two fork legs 1n a direction towards
one another so as to clamp them to the hub/axle assembly. A
good example 1s disclosed 1n the French patent application
having publication no. FR2782471. Although FR2782471
discloses a quick release wheel hub assembly 1t may be con-
sidered to be unnecessarily complicated in that the bearings
are located 1n the forks rather than 1n the wheel hub assembly.
A problem with the system disclosed in FR2782471 1s that 1t
1s highly desirable to use commonly available wheels and
wheel hub assemblies wherein the wheel hub 1tself comprises
the bearings, U.S. Pat. No. 5,165,762 also discloses a form of
quick release apparatus that comprises a hub having a spindle
passing therethrough and to which there 1s attached a cam
lever at a first end and an end cap located at the other end.
Following positioming of the end portions of the spindle
within each respective dropout the end cap 1s then positioned
next to a first dropout and the cam lever 1s then used to clamp
the apparatus to the forks. In normal operation of quick
release wheel clamping devices of the type designed for use
with open bore dropouts the axle remains intact with the hub
that comprises the bearings when the wheel 1s removed from
the forks. This 1s because the open bore dropouts simply allow
the axle fixing to be lowered away from the dropouts when the
fixing 1s loosened suiliciently.

Open bore dropouts are suitable for many types of bicycles
and motorcycles. However the rigidity of the wheel mounting
and assembly 1s known to be less than optimal. Increased
rigidity 1s required 1n certain types of cycling/motorcycling
activities where high tensional and compressional forces are
applied to the vehicle. Thus in the field of mountain biking
and also 1n the field of BMX cycling it 1s desired to improve
the rigidity of the wheel mounting system of a given vehicle.
To 1mmprove rigidity the width of the dropouts may be
increased. By width it 1s meant the distance from the 1nner
side (or face) to the outer side of the dropout, this being a
distance measured 1n a direction parallel to the wheel axle.
U.S. Pat. No. 6,386,643 (Marzocchi) discloses a quick releas-
able hub assembly of increased rigidity 1n that it comprises
dropouts that are substantially wider than on typical cycle
torks. This reference also discloses a quick-release clamping
mechanism of the known hub/spindle mechanism described
above. Although U.S. Pat. No. 6,386,643 provides improved
rigidity, the fact that the dropouts are of the open bore type
results 1n less than optimal rigidity as regards the securement
of the wheel hub to the forks of the vehicle.

In applications such as mountain biking 1t 1s highly desir-
able to use dropouts that are fully or substantially closed bore.
By tully closed bore 1t 1s meant a wheel mounting orifice that
has a circumierence o1 360° at all times. However use of such
tully closed bore dropouts means that the above mentioned
quick release assemblies, as exemplified by U.S. Pat. No.
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6,386,643, are not able to be inserted into the dropouts with-
out substantially dismantling the axle assembly and thus los-
ing the mntended quick release effect of the quick release
assembly.

A known assembly for creating a closed bore type of 5

arrangement as used with a “quick release” hub of the type
exemplified above 1s schematically illustrated 1n FIGS. 1 and
2. The system schematically illustrated in FIGS. 1 and 2 1s
substantially based on the fork and hub assembly disclosed 1n
U.S. Pat. No. 6,386,643. FIGS. 1 and 2 schematically illus-
trate a pair of spaced apart front forks 101 and 102 each
comprising respective end wheel mounting portions 103 and
104. The extended width of the dropouts 1s, for example,
indicated for fork leg 102 between points 105 and 106 (1.c.
corresponding to the approximate diameter of the axle), the
extended width providing improved rigidity as compared
with narrower fork dropouts that are found on more conven-
tional bicycles. A quick release axle (as designed for use with
open bore dropouts) 107 comprises a first end having a cam
lever 108 and a second end comprising an end cap 109. The
axle 107 1s msertable 1n dropouts 103, 104 generally 1n the
direction 1ndicated by arrow 110. Following insertion in the
dropouts the end cap 109 and cam lever 108 are used to cause
a tensional force to be applied across the main body of the
clongate axle 111 to secure the axle to the dropouts. However
to 1improve rigidity and to secure the axle 1n the dropouts 1t 1s
known to close the open bores of the forks. Thus as shown 1n
FIGS. 1 and 2 a pair of plates are known to be attached to the
ends of the respective dropouts, these being plates 112 and
113. Plates 112 and 113 are respectively secured to the lower
ends of the dropouts by respective bolts 114 and 115. By
closing the open ended dropouts using plates 112 and 113 the
rigidity and the securement of the axle as held 1n the dropouts
1s 1improved and this 1s particularly desirable 1n mountain
biking wherein cornering and maneuvering ol wheels over
rocks and the like causes great stresses to be put on the forks
and, 1n particular, on the front forks. The front forks are in fact
known to move relative to each other and the closed bore
helps to ensure that the axle does not move within the drop-
outs and therefore 1t helps to ensure that the forks do notmove
relative to each other. A problem with the fork/axle assembly
schematically illustrated in FIGS. 1 and 2 1s that 1t 1s difficult
and time consuming to remove and replace the axle from/to
the open bore dropouts 1n view of the need to respectively
remove and replace the plates. Also the person riding the
particular vehicle 1s required to carry specific tools to effect
tightening or loosening of the small bolts 114 and 115 in the
event that a wheel 1s being respectively fitted or removed. A
turther problem 1s that frequently the bolts or plates may be
lost or damaged during removal of a wheel or insertion of a
wheel 1nto the fork dropouts. Open bore dropouts configured
to be closed when 1n use may be suitably referred to as
semi-permanent closed bore dropouts in that they are not
closed at all times.

In view of the problems associated with the fork/axle
assembly schematically illustrated in FIGS. 1 and 2 1t 1s
desirable to provide an improved axle/fork assembly that
benefits from use of closed bore dropouts. Unlike traditional
bicycles, axles used 1n sports such as mountain biking may
have a greater diameter, again for purposes ol providing
greater rigidity and strength of the axle/fork assembly. Typi-
cally such higher rigidity axles are greater than 9 mm 1n
diameter and in general they are at least 20 mm 1n diameter.
Thus the axle main body 111 schematically illustrated in
FIGS. 1 and 2 1s 20 mm 1n diameter as 1s common in mounting
the front wheels of mountain bikes. In order to hold an axle
rigidly 1n one or more dropouts it 1s highly desirable to use
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closed bore dropouts, the most rigid system comprising drop-
outs that are fully closed bore in that the dropout orifices
simply comprise holes having a full 360° circumierence. A
tully closed bore dropout thus does not comprise a slit which
would render the orifice as not encircling the axle by a full
360°. By making use of fully closed bore dropouts or near
closed bore dropouts (that 1s dropouts which substantially
encircle the axle, but which comprise a gap 1n the wall of the
dropout orifice, the gap constituting less than 180° of angular
measure around the circumierence of the axle) effectively
means that the axle cannot be inserted 1n the dropouts 1n the
usual manner. The term “substantially closed bore™ 1s used
heremnafter to refer to fully closed bore dropouts and/or near
closed bore dropouts. A property of such substantially closed
bore dropouts 1s that the axle must, at least during normal
placement or removal of the axle assembly to be from the
substantially closed bore, be inserted 1n a direction substan-
tially parallel to the longitudinal axis that 1s defined by the
axle when 1n position 1n the dropout(s). This 1s 1n contrast to
the usual method of mserting an axle 1n open bore dropouts
wherein, as described earlier, the axle 1s inserted 1n a direction
that 1s transverse to the in-use position of the longitudinal axis
of the axle when 1n position 1n the dropouts. Without disas-
sembling the QR spindle system for this type of fork/axle
assembly (thereby removing the spindle) it 1s simply not
possible to fit the QR axle in to the dropouts.

Other improved high rigidity axle/fork assemblies are
known, such as, for example, those retailed by the US com-
pany 1n the name of Rockshox Incorporated of California.
One such system marketed by Rockshox 1s that known as the
“Tullio 20 mm QR system”. The Tullio system comprises a
large diameter axle that 1s located within a pair of fork drop-
outs that are substantially closed bore (each dropout orifice
comprises a narrow gap thereby rendering the bore as not
strictly fully closed bore, but near closed bore). The gap 1s
provided so that a cam lever located on the exterior surface of
a Tork dropout can be closed thereby forcing the edges of the
slit towards each other and thereby ensuring that the axle 1s
held rigidly 1n each of the fork dropouts. In this system the
cam levers are mounted on the fork dropouts and not on the
actual axle assembly.

Rockshox Inc. have also developed a further 20 mm QR
system which incorporates a cam lever on the axle assembly
(rather than on a fork) and which 1s used to effect expansion
of a member within the axle portion of the axle assembly, the
expansion thereby ensuring that an end portion of the axle 1s
held tightly within the dropout. In this single cam lever sys-
tem a {irst end of the axle assembly 1s first screwed 1nto one of
the fork dropouts and once the first end of the axle 1s firmly in
place, the second end comprising the cam lever i1s used to
elfect expansion of the expansion member to thereby secure
both first and second ends within their respective dropouts.
Unlike the system schematically 1llustrated 1n FIGS. 1 and 2
the two aforementioned Rockshox systems are configured
such that the axle 1tself 1s removed from a given wheel hub
through which 1t passes, this being necessary by virtue of
either a substantially or a completely closed bore constraint of
the forks/stays for which the system 1s configured to be used.
Removal of the axle 1s 1in a direction parallel to the longitu-
dinal axis of the axle when the axle 1s in its operational
position 1n the hub.

In relation to clamping assemblies configured for use with
substantially closed bore dropouts the requirements for an
assembly to qualily as “quick release” are therefore that:

(a) 1t does not require use of a special tool, such as a spanner

1.€. 1t 1s readily operated, 1n 1ts normal intended mode of
operation, by hand; and
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(b) 1n 1ts normal mode of operation it 1s configured to
enable an axle portion of the clamping assembly to be
inserted through and removed from a substantially
closed bore dropout 1n the direction of the longitudinal
axis of the axle.

Although an open bore dropout QR system of the type
discussed earlier could be dismantled and then fitted through
a closed bore dropout system i1t would be time consuming and
there 1s the risk of loss of and/or damage to the separated
components. Such dismantling of a system would not be
operated as primarily mtended (to quickly remove a wheel
from a structure to which the wheel 1s attached) and 1s thus not
considered to constitute a quick release mechanism 1n rela-
tion to such closed bore use.

In contrast to the axle/fork assemblies of the types
described above, the axle 1s releasably mounted 1n or through
a grven hub to which a wheel 1s attached. In these latter types
of axle assemblies the large diameter axle 1s placed 1n or
withdrawn from the hub 1n a direction that 1s parallel to the
longitudinal axis of the axle. During operation within a given
hub the axle locates against one or more sealed bearings of the
type 1n the form of a ring (usually two, one at each end of the
hub). Sealed bearings of this type comprise a so-called outer
race and an inner race between which there 1s provided a
series of bearings. For the bearing to work correctly the inner
race must be stationary relative to the axle. The outer race 1s
configured to move relative to the inner race during hub
movement. To prevent the inner race from moving relative to
the axle a force 1s applied longitudinally (that 1s 1n the direc-
tion of the longitudinal axis of the axle) by virtue of the hub
and axle configuration itself. The force on the inner race 1s
provided by slightly raised portions within the hub/axle
assembly—these are configured to commumicate with the
inner race and they translate a force to the inner race by virtue
of the clamping effect provided by the way 1n which the hub
and axle are held with respect to each other. The small raised
portions (typically in the form of a lip) stop the inner race
from moving relative to the axle.

In the aforementioned single cam Rockshox system a force
1s supplied to ensure that the inner race 1s stationery relative to
the main axle portion of the assembly. This force 1s provided
by a raised portion on the axle itself. As a separate action, the
Rockshox assembly holds the fork legs by virtue of the expan-
s1on of a member 1n the axle when this member 1s positioned
within the confines of the onfice of the closed bore dropout.

A problem associated with both of the aforementioned
Rockshox systems is that, although the axle assembly 1s fixed
to the dropouts, the ngidity of these systems 1s considered to
be less than optimal. It 1s therefore desired to provide an
alternative assembly for ngidly mounting a high rigidity axle
in highly rigid front or rear fork systems whilst retaining the
ability to remove or replace a wheel using a quick release
mechanism. Not only 1s an alternative required, but the sys-
tems designed by Rockshox are considered to be somewhat
less than optimal in that the clamping effect of the quick
release cams 1s configured to provide a force on the axle in the
direction defined by a radius extending between a point on the
circumierence of the axle and a point on the longitudinal axis
located along the length of and at the centre of the axle.
Clamping in this way means that the axle 1s only prevented
from moving (relative to the fork or forks to which 1t 1s
attached) 1n the longitudinal direction by virtue of the mag-
nitude of the force applied by (a) the two cam levers (in the
Tullio assembly) or (b) by the single lever 1n the single cam
lever Rockshox system. In the sport of mountain biking high
forces (especially as regards front fork systems) may poten-
tially cause the axle 1n these systems to move, particularly it
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the cam or cams are not tightened suificiently or if they
become loosened in some way during operation of the bike.

There 1s thus a need to provide an alternative high ngidity
closed bore axle/fork assembly system that can be removed
without the need for a tool to be used and which 1s designed so
as to be removed easily and quickly.

Increasing the rigidity and strength 1s highly desirable 1n
the wheel axle mountings of vehicles such as mountain bikes.
For this reason closed bore dropouts have been used 1n con-
junction with a wider diameter axle that can be secured within
the closed bore dropouts. Use of closed bore dropouts 1s
particularly desirable 1n bicycles with suspension forks of the
type that are common on mountain bikes. Use of suspension
forks can create unbalanced compressional and tensional
forces 1n the fork legs during cornering and manoeuvering of
the bicycle. This 1s particularly so 1n the case of a set of front
torks which are configured to hold a wheel of the vehicle that
1s used for steering the vehicle. The known methods for
securing larger diameter axles, commonly 20 mm 1n diam-
cter, difler 1in design, but each suilers from either requiring
specialist tools for the removal of the wheel and/or requires an
excessive number of operations to be completed before the
wheel can be removed by virtue of the axle being displaced
longitudinally through closed-bore dropouts rather than sim-
ply being dropped out as 1s the case with open-bore dropouts.

[,

SUMMARY OF THE INVENTION

An object of the present mnvention 1s to decrease the level of
complication 1n connecting a bicycle wheel to a bicycle or
bicycle fork so that a substantially closed-bore dropout can be
used.

A further object of the present invention 1s to provide a
wheel clamping assembly that enables a substantially closed-
bore dropout to be used with an axle assembly that 1s of a
quick-release type and which can be removed quickly without
use of specialist tools.

A Turther object of the present invention 1s to provide an
improved wheel axle that can be inserted into and removed
from a hub 1n accordance with a simple operation that may be
performed by hand and without the need for specialist tools.

A Turther object of the present invention 1s to provide an
improved wheel clamping assembly that can be used to secure
either a front wheel or a rear wheel of a vehicle such as a one
or two-wheeled bicycle or a motorcycle or a tricycle or a
motorised trike.

According to a first aspect of the present invention there 1s
provided an axle assembly having a longitudinal axis and first
and second ends, an axle portion of said axle assembly being
located between said first and second ends, said axle assem-
bly being configured for ailixing to first and second structural
members, at least one of said structural members comprising
a substantially closed bore dropout, said substantially closed
bore dropout having a first side configured for said axle por-
tion to extend therefrom when said axle assembly 1s fixed to
said dropout and a second side, said axle assembly compris-
ing a first fixing means at said first end for releasably fixing
said axle assembly to said first structural member and a sec-
ond fixing means at said second end for releasably fixing said
axle assembly to said second structural member,
said axle assembly characterized in that,

said first fixing means includes a slot assembly configured

to engage with an engagement pin associated with one of
said structural members,

said second fixing means includes an abutment member for

substantially locating against said second side of said
dropout and a quick release means configured to provide
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a clamping force between said abutment member and
the opposite end of said axle assembly, said force clamp-
ing said axle assembly to said structural members and
said force acting 1n the direction of said longitudinal
axis,
said slot assembly comprises a first slot that extends trans-
versely to a second slot, said first and second slots
arranged such that, 1n use, one of said slots 1s configured
to engage with said engagement pin following said axle
portion being rotated about the longitudinal axis of said
axle assembly by a predetermined angle,
whereby, 1n use, said axle assembly can be released from
said substantially closed bore dropout 1n the direction of
said longitudinal axis.
Preferably, said engagement pin associated with one of said
structural members protrudes into the substantially closed
bore dropout thereof.
Preferably one of said fixing means 1s configured to be

releasably passed through a wheel hub.

Preferably said quick release means comprises a lever.

Preferably said abutment member 1s slidably mounted rela-
tive to said axle portion of said axle assembly, the direction of
sliding being 1n the direction of said longitudinal axis.

Preferably said quick release means comprises a lever fixed
to said axle portion of said axle assembly by a cam fixing
screw, said screw passing longitudinally through said abut-
ment member and engaging with a threaded orifice 1n an end
of said axle portion such that when said lever 1s rotated 1n a
plane transverse to said longitudinal axis it rotates said screw
and thereby draws said abutment member towards or away
from said axle portion.

Preferably said abutment member comprises means for
transierring a rotational force applied to said abutment mem-
ber to said axle portion.

Preferably said force transier means comprises at least one
clongate member rigidly connected to said abutment mem-
ber, said at least one elongate member communicating with a
receiving orifice extending in the longitudinal direction 1nto
the end of said axle portion that 1s at the abutment member end
ol said axle portion.

Preferably said abutment member for substantially locat-
ing against said second side of said substantially closed bore
dropout comprises a face having a chamiered edge for locat-
ing with the edge of the onfice of said closed bore dropout.

Preferably one of said fixing means 1s configured with a
slot assembly configured to engage with an engagement pin
associated with one of said structural members.

Preferably said fixing means comprising said slot assembly
1s of a smaller diameter than the diameter of said axle portion
of said axle assembly, said smaller diameter thereby enabling
said slot assembly fixing means to pass substantially through
a wheel hub.

Preferably said slot assembly comprises a first slot that
extends transversely to a second slot, said first and second
slots arranged such that when said axle assembly 1s in use one
ol said slots 1s configured to engage with said engagement pin
following said axle portion being rotated about the longitu-
dinal axis of said axle assembly by a predetermined angle.

Preferably said predetermined angle 1s approximately 50°.

According to a second aspect of the present invention there
1s provided a wheel clamping assembly comprising first and
second structural members for aflixing an axle assembly
thereto and an axle assembly as described 1n any of the pre-
ceding paragraphs, at least one of said structural members
comprising a substantially closed bore dropout, said substan-
tially closed bore dropout having a first side configured for
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said axle portion to extend therefrom when said axle 1s fixed
to said wheel mounting point and a second side.
Preferably said first and/or said second structural member

comprises a bicycle fork leg.

Preferably said structural members each include a substan-
tially closed bore dropout.

According to a third aspect of the present invention there 1s
provided an axle for use 1n an assembly as claimed 1n any of
the preceding paragraphs, said axle having a slot assembly at
a {irst end thereolf, said slot assembly comprising a first slot
that extends transversely to a second slot, said first and second
slots arranged such that, 1n use, one of said slots 1s configured
to engage with said engagement pin following said axle being
rotated about the longitudinal axis of said axle assembly by a
predetermined angle.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the mvention and to show
how the same may be carried into effect, there will now be
described by way of example only, specific embodiments,
methods and processes according to the present invention
with reference to the accompanying drawings in which:

FIG. 1 schematically 1llustrates a known assembly for cre-
ating a closed bore type of arrangement as used with a “quick
release” hub.

FIG. 2 schematically illustrates an exploded view of the
assembly of FIG. 1.

FIG. 3 schematically illustrates, 1n perspective view and 1n
accordance with a preferred embodiment of the present
invention, an improved axle/fork assembly as configured for
use on a mountain bike;

FIG. 4 further details, 1n exploded perspective view, the
axle assembly of FIG. 3;

FIGS. 5(a)-(e) schematically illustrate various planar
views ol the axle assembly of FIGS. 3 and 4, FIG. 5(a)
representing a side elevation view, FIG. 5(b) representing a
plan view, FIG. 5(c) representing a first end view, FIG. 5(d)
representing a second end view and FIG. 5(e) representing a
sectional side elevation view along the plane defined at x-x 1n
FIG. 5(b);

FIG. 6 schematically illustrates a sectional view of the
wheel clamping assembly of FIG. 3;

FIG. 7 schematically illustrates, 1n perspective view, the
wheel clamping assembly illustrated in FIGS. 3 to 6, such that
the axle, hub and forks are shown 1n position when in use on
a given bicycle;

FIG. 8 schematically illustrates, 1n perspective view, a fur-
ther view of the assembly of FIG. 7;

FIG. 9 schematically illustrates, in perspective exploded
view, a further preferred embodiment of a wheel clamping
axle assembly, the assembly comprising an end piece that the
axle 1s to be attached to, the end piece being configured for
fitment to a structure to which the axle 1s to be used 1n
conjunction with;

FIG. 10 further details, 1n perspective view, the end piece
depicted 1n FIG. 9; and

FIGS. 11(a)-(c) further detail two dimensional planar
views ol the end piece depicted 1n FIGS. 9 and 10, FIG. 11(a)
representing a side elevation view, FI1G. 11(d) representing an
end elevation view and FIG. 11(c¢) representing a sectional

view 1n the plane (A-A) as shown in FIG. 11(5).

DETAILED DESCRIPTION

There will now be described by way of example a specific
mode contemplated by the inventors. In the following
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description numerous specific details are set forth 1n order to
provide a thorough understanding. It will be apparent how-
ever, to one skilled 1n the art, that the present invention may be
practiced without limitation to these specific details. In other
instances, well known methods and structures have not been
described 1n detail so as not to unnecessarily obscure the
description.

FIG. 3 schematically illustrates, in exploded perspective
view, a wheel clamping assembly 1n accordance with a pre-
terred embodiment of the present invention. The assembly
comprises a pair of forks, such as the front forks of a mountain
bike, 301 and 302. The fork legs 301, 302 are clongate and
towards the lower end, that 1s the end to which an axle 1s to be
attached, each fork leg comprises a substantially (full or near)
closed bore wheel mounting point 303 and 304 respectively.
Fork leg 301 terminates in substantially closed bore dropout
portion 303. Fork leg 302 terminates 1n dropout portion 304
which 1s configured with a protruding elongate engagement
member 305 in the form of arnb or pin. Member 303 protrudes
into the substantially cylindrical shaped closed bore orifice
306 that 1s configured within dropout portion 304. The pro-
truding member 305 may be considered to comprise a retain-
ing pin that 1s atfixed to the closed bore orifice. The retaining
pin may be fixed to the dropout by a suitable fixing means,
such as by an interference fit as indicated at 307. Rib member
305 1s preferably attached to the walls of orifice 306 at two
places (1.e. at opposite ends of the rnb). However it may
potentially be attached at only one end. The protruding mem-
ber 305 located within dropout 304 1s configured to commu-
nicate with the end of an axle assembly such as the axle
assembly generally indicated at 308. Axle assembly 308 com-
prises a first end 309 and a second end 310. End 310 com-
prises a quick-release cam lever mechanism, the cam lever
being indicated at 311. Axle end 310 additionally comprises
an abutment member 312 which, 1n the example shown, com-
prises a substantially cylindrical shaped member having a
greater diameter than the main body or axle portion 313 of the
axle assembly. Abutment or stop member 312 1s configured
with a first face to abut against dropout 303 and a second face
(the base) which communicates with the cam lever mecha-
nism. First axle end 309 1s configured to be inserted into a
known hub 314 1n a direction generally indicated by arrow
315, arrow 315 being defined along the longitudinal axis that
passes through the centre of the cylindrical shaped axle’s
main body 313. The fixing means at the end 309 of axle
portion 313 comprises a slot assembly that 1s configured to
receive locking pin 305 of fork leg 302, the slot assembly
being configured to secure pin 305 therein. The pin 3035 and
slotted end 309 may suitably be described as a bayonet type of
fixing assembly in that 1t requires a push-and-twist action to
elfect secured engagement of the retaining pin within the slot
assembly. The retaining pin 3035 prevents detachment of the
structure (to which the pin 1s permanently affixed) from the
slot assembly being effected by the simple act of pulling axle
assembly 308 out of hub assembly 314. Instead a twist and
pull action 1s required to release the pin from the slot assem-
bly. In this way use of a fixing end comprising a screw thread
(which would be prone to damage and/or difficulty of opera-
tion with accretion of dirt) can be avoided 1n the preferred
embodiment of axle end part 309. By affixing axle assembly
308 to pin 305 a force can then be applied in a direction
parallel to the longitudinal axis of the axle by virtue of opera-
tion of cam lever 311, the cam lever being used to effect a
force 1n the longitudinal direction so as to pull the fork drop-
out portions 303 and 304 in a direction towards each other.
The force applied 1s transterred via the cam lever through
stopping member 312 which 1s configured to communicate
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with the outer face of dropout portion 303. The cam lever
assembly 1s of the type known to those skilled 1n the art that
comprises a locking ring having a seat for engaging with an
eccentrically mounted cam lever to provide the locking effect.
As previously mentioned the mmner portions of dropout
portions 303 and 304 are the faces of the dropouts that face
cach other. The outer faces are the opposite sides of the
dropout portions to the inner faces. To facilitate the tightening
elfect of cam lever 311 and to ensure rigidity of the axle and
fork assembly, the stop member 312 1s configured with a
chamiered end that communicates with the outer face of
dropout 303. The chamfier 1s indicated at 316 and 1s angled
such that the stop eflectively wedges into the dropout orifice
o1 303. Preferably, to ensure a good 1t, the edge of the dropout
orifice 1s angled to match up with the oppositely chamfered
edge of the stop member 312. By virtue of the bayonet fixing
arrangement the axle assembly 308 1s simply removed from
the hub by firstly releasing cam lever 311, secondly turming
the axle assembly through a rotation of approximately 50° (to
release the pin 305 from a retaining portion of the slot assem-
bly of axle fixing means end 309) and then thirdly pulling the
axle 1n a direction that 1s opposite to the direction generally
indicated by arrow 315. As will be understood by those skilled
in the art the exact rotation angle 1s dependent upon the exact
configuration of the assembly and on the strength of the
materials used to construct the axle and dropout portions.
The axle assembly generally indicated at 308 1n FIG. 3 1s
further schematically illustrated, in exploded perspective
view, 1n FIG. 4 so as to more clearly illustrate the constituent
parts. Cam lever 311 communicates with a cam {ixing screw
401, the cam lever and fixing screw being of the type com-
monly known to those skilled 1n the art. However cam fixing
screw 401 1s configured to pass through the stop member 312.
By virtue of screw threaded end 402 of cam fixing screw 401
being passed through a clearance hole (not shown) located
centrally through the base of the stop member the fixing cam
lever 311 and fixing screw member 401 can then be affixed to
a drilled and tapped hole (not shown) in end 405 of axle
member 313. In addition to the base of stop member 312
comprising a centrally positioned hole, stop member 312
additionally comprises a pair of internally projecting pins
403, 404 that are ailixed to the base. These pins extend
towards axle 313 and ultimately locate in specially configured
holes 1n the end 405 of axle 313. The screw threaded end 402
of cam fixing screw 401 communicates with a threaded hole
(not shown) located 1n the end 405 of axle portion 313. The
pins 403 and 404 communicate with holes positioned on
either side of the central screw threaded hole of axle main
body 313. The communicating pins 403 and 404 are provided
so that a rotational force applied to stop member 312, such as
by a cyclist’s fingers, may be translated to the axle portion
313. In thus way such an applied force 1s used to rotate axle
portion 313 in the operation of either securing the axle to
bayonet pin 305 or removing the axle from this pin.
Towards the end of the axle main body 313 which 1s at the
opposite end to stop 312 there 1s provided the fixing end 309.
This cylindrical portion, in the preferred embodiment, may be
of a smaller diameter than the diameter of the main cylindrical
body. Although a cylindrical shape for the main body and end
piece 1s preferred those skilled in the art will realise that
various other shapes and configurations may provide the
required utility. As described above, axle end 309 comprises
a fixing means comprised of a slot assembly. In the preferred
embodiment illustrated the slot assembly comprises of a first
main slot 406 which extends into the axle end 1n a plane
parallel to the longitudinal axis of the axle. This first slot has
a main length that extends in the direction defined by the
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longitudinal axis of the axle. It 1s effectively formed by virtue
of having removed two portions of the wall of the cylindrical
end 309 such that the two removed portions are diametrically
opposite each other. Towards the inner end of slot 406 there 1s
provided a second slot 407.

In the best mode contemplated slot 407 extends 1n a direc-
tion perpendicular to slot 406 and 1s effectively formed by the
wall of end portion 309 having been removed (e.g. cut away).
Slot 407 starts at, and therefore communicates with, the inner
end of slot 406. The second slot 1s more complex than the first
in that 1t comprises of a first cut out portion 408 on a first side
ol the end piece 309 and a second cut out portion 409 (hidden)
on the diametrically opposite side. The cut out portions on
cach side extend away from the main slot in opposite direc-
tions. Looking at the axle end from a side view indicated by
directional arrow 410 the first and second slots adjoin and
cach form a right-angled cut-out portion 1n the wall of the end
piece. Such aright-angle shape 1s commonly referred to 1n the
field of engineering as a “dog-leg”. The fact that each dog-leg
cut-out on each side 1s the opposite of the other (1in terms of the
direction 1n which the second slot extends away from the first)
provides the locking ability of the configuration. In this way
the locking pin 305 may be mserted 1n slot 406. Following
insertion of pin 305 in slot 406 a rotational force applied to
rotate axle body 313 about its longitudinal axis then causes
the second slot 407 to engage with the pin which 1s thereby
locked 1n position. To release pin 305 from slot 407 an oppo-
site rotational force 1s required to be applied so that the axle
main body 313 rotates 1n the opposite direction to when 1t 1s
rotated to secure the pin. Upon rotating the axle main body
313 by the required amount (approximately 50° 1n the pre-
terred embodiment where the two slots are perpendicular to
cach other) the locking pin 305 1s aligned with slot 406 so that
axle main body 313 may simply be withdrawn from pin 3035
and thereafter out of the hub from which 1t 1s located within.
Slots 406 and 407 are conjoined. Slot 406 effectively turns
into slot 407 and thus slot 407 could be construed as simply
the end part of main slot 406.

FIGS. 5(a) to 3(e) schematically illustrate two-dimen-
sional views of axle assembly 308. FIG. 5(a) 1s a side eleva-
tion view ol the axle assembly 308. F1G. 5(b) 1s a plan view or
rather a view that has been rotated through 90° about the
longitudinal axis of the axle as compared with FI1G. 5(a). This
view shows the main slot 406 of axle body 309 as extending
in the direction of the longitudinal axis of the axle. Towards
the rear of the slot, that 1s further into the axle 1tself, there 1s
formed a second slot 407 that extends in a direction perpen-
dicular to slot 406.

FI1G. 5(c)1s an end elevation view ol FIG. 5(a) or F1G. 5(b)
and shows the cam lever and the end of the stop member 312.

FI1G. 5(d) 1s an end elevational view of the non-cam lever
end of the axle assembly, that 1s end 309. This 1s a view
looking head on at the bayonet slot engagement end 309.

FIG. 5(e) schematically illustrates a sectional view of the
axle assembly 308, the section being along the plane X-X that
1s indicated 1n FIG. 5 (b). This Figure illustrates that the main
axle body 313 comprises a cylinder having a wall 501, the
cylinder being substantially hollow. The hollow cylinder 1s
not a necessary requirement, but 1s preferred since, as 1s
known to those skilled in the art, a cylinder having an internal-
bore 1s stronger for purposes of bearing weight than a solid
cylindrical member of the same diameter. Use of a hollow
cylinder also achieves a weight saving. The Figure further
details the elongate pins 403, 404 that are attached to the stop
member 312 and which extend into orifices in the cam lever
end of the axle main body 313. The pin members 403 and 404

are present so that a person can, on cam lever 311 being
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loosened, rotate member 312 so as to effect a turning force on
the axle main body 313. In this way the locking pin 303 1s

releasable from the bayonet pinrecerving grooves or slots 406
and 407.

FIG. 6 schematically illustrates a sectional view, 1n two-
dimensions, of a wheel clamping assembly of the type sche-
matically illustrated 1n perspective view in FIG. 3. From FIG.
6 1t can be seen that axle portion 313 passes through a hollow
region within hub member 314. The Figure shows locking pin
303 1n 1ts locked-1n position within locking slot 407. Once
locking pin 305 1s 1n place abutment member 312 1s config-
ured to abut against the outer surface of dropout 303. By
virtue of closing cam lever 311 this thereby efiects a force
upon slidably mounted stopping member 312 which thereby
causes the axle main body 313 to pull against locking pin 305.
There 1s therefore applied a tensional force to across the axle
by virtue of stopping member 312 pulling against locking pin
305. The tensional force acts 1n a direction defined by the
longitudinal axis of the axle. The dropout 303 comprises a
first face (inner face, 1.e. on the axle side) and a second face
that communicates with the abutment member. The abutment
member 312 exerts a force on the outer face of dropout 303
whereas at the opposite end of the axle the force 1s applied at
the location of the pin 303 which 1s located within the region
between the mner face and the outer face of the dropout. The
force applied by the stopping member 312 may be described
as being applied from the outside face of the dropout 303:
Preferably stopping member 312 comprises a chamiered (that
1s an angled) edge (not shown) that locates 1n a chamiered
edge (not shown) of the closed-bore orifice formed within
dropout 303 so as to ensure that a rigid fit 1s thereby provided.
The cam lever 311 1s an example of a type of quick release
means that 1s configured to provide a clamping force between
the abutment member and the opposite end of the axial assem-
bly, the force clamping the axle assembly to the forks and the
force acting 1n the direction of the longitudinal axis of the
axle. Suitably the quick release means comprises a lever as
described, however other quick release means may be envis-
aged by those skilled in the art. The axial assembly and
clamping assembly schematically illustrated in FIGS. 3 to 6,
in contrast to the single cam Rockshox system described 1n
the introductory section of the present application, 1s config-
ured to provide the force required to prevent the inner race
moving relative to the axle and also the force required to hold
the entire clamping assembly together. The clamping 1s from
the outside 1n that the abutment member 1s configured to

impose a force upon fork leg 301 upon cam lever 311 being
rotated and adjusted 1nto 1ts finalised fixed position wherein
the fork 1s held suitably tightly. In FIG. 6 1t 1s the fork leg 301
that 1s configured to provide the required force on the inner
race 1n the bearings, this being provided by slightly raised
portions located on the inner face of the wheel mounting point
of the fork leg.

FIG. 7 schematically illustrates, in perspective view, the
wheel clamping assembly i1llustrated in FIGS. 3 to 6, such that
the axle, hub and forks are shown 1n position when 1n use on
a given bicycle. However for reasons of clanty the other
wheel components (e.g. the wheel nm and spokes) which
would be connected to hub member 314 have not been
included 1n this Figure. The Figure shows the closed-bore
orifice 306 located 1n portion 304 and shows that the end of
the axle assembly 308 comprising slots 406 and 407 1s located
within portion 304.

FIG. 8 schematically illustrates, 1n perspective view, a fur-
ther view of the assembly of FIG. 7 with the cam lever end
being in the foreground.
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FIG. 9 schematically illustrates, in perspective exploded
view, a further preferred embodiment of a wheel clamping
axle assembly. The assembly comprises an end piece 901 that
an axle 1s to be attached to, the end piece being configured for
fitment to a structure to which the axle 1s to be used 1n
conjunction with. The components of the main axle assembly
are, 1n the example 1llustrated, substantially the same as those
schematically illustrated 1n FIG. 4 and therefore the same
numerals have been used for common components. The axle
main body 1s indicated at 902 and this i1s substantially the
same as the axle main body schematically 1llustrated 1n FIG.
4 (313). However the end portion (that 1s the end at the
opposite end of the axle to the cam lever) 1s of a smaller
diameter than the diameter of the main cylindrical body 902.
The main cylindrical body forming end piece 901 1s indicated
at 904, this portion being hollow and of such dimension so as
to snugly accept end portion 903 of axle main body 902. Axle
end 903 comprises the same kind of double slot arrangement
as indicated in FIG. 4 inrespect of slots 406 and 407. Again a
first slot 1s provided that extends 1n a direction parallel to the
longitudinal axis through the main body 902, this being indi-
cated at 905. Towards the rear of slot 905 there 1s provided a
second slot, slot 906, that extends 1n a direction that 1s trans-
verse (and preferably perpendicular) to slot 905.

FIG. 10 turther details, 1n perspective view, the end piece
901 depicted 1n FIG. 9. The main body portion 904 of end
piece 901 comprises a hollow cylinder which terminates at
one end with a solid stopping member 1001 that has a greater
diameter than the main body 904. The main body 904 is
preferably hollow. However main body 904 comprises an
engagement pin or rib that i1s indicated at 1002 and which
extends across the centre of the body 904. Rib 1002 may be
considered to comprise a bar that extends from one side of the
cylinder to a point diametrically opposite on the other side.
Therib 1s held in place by affixing to the walls of cylinder 904.
This 1s achieved by means of holes drilled 1n respective sides
of the walls of cylinder 904 and an interference fit (pressing)
process being applied to the point of contact between the ends
of the rib and the wall of the main cylinder. The rib 1002 1s, as
shown, set back from the entrance to cylinder 904 by a small
distance, this distance representing the length from the end
903 of axle main body 902 to the centre line extending along
the longitudinal length of slot 906.

FIGS. 11(a)-(c¢) further detail two dimensional planar
views ol the end piece 901 depicted 1n FIGS. 9 and 10. FIG.
11(a)represents a side elevational view, FIG. 11(b) represents
an end elevational view and FIG. 11(c) represents a sectional
view 1n the plane (A-A) as shown 1 FIG. 11(5).

End piece 901 comprising rib member 1002 enables the
axle assembly of FIG. 9, comprising the cam lever, stop 312
and axle main body 902, to be locked thereto. The mechanism
of locking 1s similar to that described 1n relation to locking of
the axle of FIGS. 3 to 8 to locking pin 305 located 1n 304. The
end piece 901 enables a bayonet type locking mechanism to
be utilised 1n a wider variety of applications. The end piece 1s
provided so that an existing structure, such as a pair of front or
rear bicycle forks, can be easily modified, with the end piece
being nserted m a fork location for ready connection with an
axle as configured in accordance with the present invention.

The preferred embodiments of the imvention described
include a bayonet type locking mechanism for locking the
axle assembly to either a portion of a bicycle frame or fork or
for locking an axle assembly to an end piece 901 that is
located 1n a particular structure to which the axle assembly 1s
to be locked to. The bayonet locking mechanism 1s highly
preferred. However those skilled 1n the art will understand
that various other forms of fixing the axle to a structure may
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be readily configured. Thus, for example, instead of provid-
ing a double slot arrangement for engaging with a locking pin
it 15 also possible to replace the bayonet end with a screw
threaded male end that 1s configured to screw 1nto a suitably
configured female threaded end or to a suitably configured
screw threaded end piece. The mvention 1s thus not to be
considered as limited to a bayonet type of locking mecha-
nism. Similarly the mnvention is not to be considered as lim-
ited to an axle as used in connection with a vehicle. Thus, for
example, the axle may be used to lock a wheel to a transpor-
tation structure which may, for example, be located on the
back of a van. In other words a wheel carrying frame or rack
may be assembled on the back of a vehicle such as a car or a
van. A wheel configured with an axle assembly as configured
in accordance with the present invention may then be attached
to the wheel carrying assembly by virtue of the quick release
axle and 1n particular if the axle 1s of the type configured to
communicate with an end member, such as end member 901.
In this latter case, the end member 901 acts as some form of
nut to lock an end of the wheel axle to the wheel carrying
frame, the cam lever then being used to tighten the axle so as
to hold the wheel to the wheel carrying frame.

Those skilled 1n the art will appreciate that the bayonet
fixing described may be used 1n relation to both quick release
and standard axle assemblies comprising a screw thread/
locking nut arrangement at one end. In this respect the bayo-
net aspect of the invention 1s not to be considered as limited to
quick release type fixings.

Although the invention has been described primarily with
reference to two fork legs of a bicycle, in general the invention
1s applicable to holding a wheel to a large number of types and
configurations of structures. In general all that 1s required 1s
that a first end of the axle 1s held to a first structure and the
second end 1s held to a second structure. The two structures
could be part of the same overall physical structure and simi-
larly one of the structures could be a part of the wheel axle
hub, this generally being a requirement for single fork bicycle
wheel mounting systems.

The mvention claimed 1s:

1. An improved axle assembly having a longitudinal axis
and first and second ends, an axle portion of said axle assem-
bly being located between said first and second ends, said axle
assembly being configured for affixing to first and second
structural members, at least one of said structural members
having a substantially closed bore dropout, the other of the
structural members having a dropout, the improvement com-
prising:

(a) a slot assembly formed on the axle portion and config-
ured to engage an engagement pin mounted to one of the
structural members at 1ts respective dropout;

(b) an abutment member at the first end of the axle assem-
bly for abutting a side of the other structural member that
1s opposite the structural member to which the pin 1s
mounted and a quick release means for providing a
clamping force between said abutment member and the
second end of said axle assembly, said force clamping
said axle assembly to said structural members and acting
in a direction of said longitudinal axis;

wherein said slot assembly comprises a first slot that
extends transversely to a second slot.

2. The improved axle assembly 1n accordance with claim 1,
wherein said engagement pin protrudes 1nto the substantially
closed bore dropout of the second structural member.

3. The improved axle assembly 1n accordance with claim 2,
wherein the axle portion 1s configured to be releasably passed

through a wheel hub.
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4. The improved axle assembly 1n accordance with claim 3,
wherein said quick release means comprises a lever.

5. The improved axle assembly as claimed 1n claim 4,
wherein said abutment member 1s slidably mounted relative

to said axle portion of said axle assembly, the direction of 5

sliding being 1n the direction of said longitudinal axis.

6. The improved axle assembly as claimed i claim 1,
wherein said quick release means further comprises a lever
fixed to said axle portion of said axle assembly by a cam fixing
screw, said screw passing longitudinally through said abut-
ment member and engaging with a threaded orifice 1n an end
of said axle portion, wherein when said lever 1s rotated 1n a
plane transverse to said longitudinal axis the lever rotates said
screw and thereby displaces said abutment member relative to
said axle portion.

7. The improved axle assembly 1n accordance with claim 6,
wherein said abutment member comprises means for trans-
ferring a rotational force applied to said abutment member to
said axle portion.

8. The improved axle assembly 1n accordance with claim 6,
wherein said abutment member comprises at least one elon-
gate member rigidly connected to said abutment member,
said at least one elongate member communicating with a
receiving orifice extending in the longitudinal direction 1nto
the end of said axle portion that 1s at an abutment member end
ol said axle portion.

9. The improved axle assembly 1n accordance with claim 7,
wherein said abutment member comprises a face having a
chamfered edge for locating with an edge of an onifice of said
respective closed bore dropout of the first structural member.

10. The improved axle assembly 1n accordance with claim
9, wherein said slot assembly has a smaller diameter than a
diameter of said axle portion, said smaller diameter thereby
enabling said slot assembly to pass substantially through a
wheel hub.

11. An improved axle assembly having an axle portion with
a longitudinal axis, the axle assembly being configured for
aifixing to first and second structural members, at least the
first structural member having a substantially closed bore
dropout, the improvement comprising;

(a) an engagement pin mounted to the first structural mem-

ber at the substantially closed bore dropout;

(b) a slot assembly on a first end of the axle portion con-
figured to receive the engagement pin for removably
mounting the axle portion to the engagement pin;

(c) an abutment member on the axle portion for seating
against a first side of the second structural member; and

(d) aquick release on the axle portion configured to provide
a clamping force between the abutment member and the
first end of the axle portion, the clamping force clamping
the axle assembly to the structural members with the
force acting 1n a direction substantially along the longi-
tudinal axis.

12. The improved axle assembly 1n accordance with claim
11, wherein the slot assembly includes a first slot and a second
slot extending substantially transversely to the first slot.

13. An improved bicycle axle assembly having an axle
portion with a longitudinal axis, the axle assembly configured
to mount to first and second bicycle frame legs, each of the
bicycle frame legs having a substantially closed bore dropout,
the improvement comprising;

(a) an engagement pin rigidly mounted 1n the closed bore

dropout of the first bicycle frame leg;

(b) a slot assembly at a first end of the axle portion, the slot
assembly 1ncluding a first slot extending substantially
longitudinally along the axle portion and configured to
receive the engagement pin during longitudinal nser-
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tion of the axle portion through the closed bore dropout
of the first bicycle frame leg, a second slot extending
substantially transversely to the first slot and configured
to receive the engagement pin during rotation of the axle
portion through a predetermined angle for removably
mounting the axle portion to the engagement pin;

(¢) an abutment member longitudinally movably mounted
to the axle portion for seating against a side of the second
bicycle frame leg opposite the first bicycle frame leg;
and

(d) a quick release on the axle portion for providing a
clamping force along the longitudinal axis between the
abutment member and the second slot for clamping the
bicycle axle assembly to the first and second bicycle
frame legs.

14. The improved axle assembly 1n accordance with claim

13, wherein said predetermined angle 1s approximately 50°.

15. The improved bicycle axle assembly 1n accordance
with claim 13, wherein the slot assembly further comprises a
third slot that extends substantially longitudinally along the
axle portion and a fourth slot extending substantially trans-
versely to the third slot, the third slot configured to recerve the
engagement pin during longitudinal insertion of the axle por-
tion through the closed bore dropout of the first bicycle frame
leg, and the fourth slot configured to recerve the engagement
pin during rotation of the axle portion through a predeter-
mined angle for removably mounting the axle portion to the
engagement pin.

16. A method of aflixing an axle assembly to first and
second structural members, the axle assembly having an axle
portion with a longitudinal axis, at least the first structural
member having a substantially closed bore dropout, the
method comprising:

(a) aligning a first slot, formed 1n a first end of the axle
portion and extending substantially longitudinally along
the axle portion, with an engagement pin mounted to the
first structural member 1n the closed bore dropout;

(b) 1nserting the first end of the axle portion through the
closed bore dropout of the first structural member to
isert the engagement pin nto the first slot;

(c) displacing the axle portion longitudinally a predeter-
mined distance to align the pin with a second slot extend-
ing substantially transversely to the first slot;

(d) rotating the axle portion through a predetermined angle
to mnsert the engagement pin in the second slot, for
removably mounting the axle portion to the engagement
p1in;

(e) abutting an abutment member moveably mounted on
the axle portion against a {irst side of the second struc-
tural member; and

(1) tightening a quick release on the axle portion, thereby
providing a clamping force between the abutment mem-

ber and the first end of the axle portion, the clamping
force clamping the axle assembly to the structural mem-
bers with the force acting along the longitudinal axis.

17. An improved wheel clamping assembly including first
and second spaced structural members, each structural mem-
ber having a closed bore dropout, for aflixing an axle assem-
bly thereto, said axle assembly having a longitudinal axis and
first and second ends, said axle assembly configured for rotat-
ably mounting a wheel and hub assembly on an axle portion
of said wheel clamping assembly, said axle portion being
located between said first and second ends, the first structural
member’s dropout having a first side and a second side, the
first side being configured for said axle portion to extend
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therefrom when said axle 1s fixed to said first structural mem-
ber’s dropout, the improvement comprising:

(a) said axle assembly having a first fixing means at said
first end for releasably fixing said axle assembly to said
first structural member and a second fixing means at said
second end for releasably fixing said axle assembly to
sald second structural member;

(b) said second fixing means 1s configured to releasably fix
said axle assembly to said second structural member
following said axle portion being rotated about the lon-
gitudinal axis of said axle assembly;

(c) said first fixing means includes an abutment member
slidably mounted to said axle portion for sliding relative
to the axle portion 1n the direction of said longitudinal
axis, thereby substantially locating the abutment mem-
ber against said second side of said first structural mem-
ber’s dropout;

(d) a quick release means for providing a clamping force
between said abutment member and the second fixing
means at the opposite end of said axle assembly as the
abutment member, said force thereby clamping said axle
assembly by compressing said structural members
toward one another with the clamping force acting on the
structural members 1n a direction substantially along
said longitudinal axis, whereby the axle assembly 1s
configured to be removed from said closed bore drop-
outs 1n a direction parallel to said longitudinal axis; and

wherein one of said fixing means 1s configured with a slot
assembly on the axle portion that 1s configured to receive
an engagement pin mounted to one of said structural
members at a respective closed bore dropout for remov-
ably mounting the axle portion to the engagement pin.

18. The improved wheel clamping assembly 1n accordance
with claim 17, wherein said fixing means comprising said slot
assembly 1s of a smaller) diameter than the diameter of said
axle portion of said axle assembly, said smaller) diameter
thereby enabling said slot assembly fixing means to pass
substantially through a wheel hub.

19. The improved wheel clamping assembly 1n accordance
with claim 17, wherein said slot assembly comprises a first
slot that extends transversely to a second slot, said first and
second slots arranged such that, when said axle assembly 1s 1n
use, one of said slots 1s configured to engage with said
engagement pin following said axle portion being rotated
about the longitudinal axis of said axle assembly by a prede-
termined angle.

20. The improved wheel clamping assembly 1n accordance
with claim 19, wherein said predetermined angle 1s approxi-
mately 50°.

21. The improved wheel clamping assembly 1n accordance
with claim 19, wherein said second slot extends 1n a direction
that 1s perpendicular to said first slot.

22. The improved wheel clamping assembly 1n accordance
with claim 17, wherein said slot assembly and said engage-
ment pin provide a bayonet fixing.
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23. The improved wheel clamping assembly 1n accordance
with claim 22, wherein said engagement pin 1s configured as
a part of a cylindrical shaped body.

24. The improved wheel clamping assembly in accordance
with claim 17 wherein said first {ixing means comprises one
of the components of a bayonet fixing, said one component
being configured to engage with another component of a
bayonet fixing associated with said second structural mem-
ber.

25. An improved wheel clamping assembly including first
and second spaced structural members, each structural mem-
ber having a closed bore dropout, for aflixing an axle assem-
bly thereto, said axle assembly having a longitudinal axis and
first and second ends, said axle assembly configured for rotat-
ably mounting a wheel and hub assembly on an axle portion
of said wheel clamping assembly, said axle portion being
located between said first and second ends, the first structural
member’s dropout having a first side and a second side, the
first side being configured for said axle portion to extend
therefrom when said axle 1s fixed to said first structural mem-
ber’s dropout, the improvement comprising:

(a) said axle assembly having a first {ixing means at said
first end for releasably fixing said axle assembly to said
first structural member and a second fixing means at said
second end for releasably fixing said axle assembly to
sald second structural member;

(b) said second fixing means 1s configured to releasably fix
said axle assembly to said second structural member
following said axle portion being rotated about the lon-
gitudinal axis of said axle assembly;

(¢) said first fixing means includes an abutment member
slidably mounted to said axle portion for sliding relative
to the axle portion 1n the direction of said longitudinal
axis, thereby substantially locating the abutment mem-
ber against said second side of said first structural mem-
ber’s dropout;

(d) a quick release means for providing a clamping force
between said abutment member and the second fixing
means at the opposite end of said axle assembly as the
abutment member, said force thereby clamping said axle
assembly by compressing said structural members
toward one another with the clamping force acting on the
structural members 1n a direction substantially along,
said longitudinal axis, whereby the axle assembly 1s
configured to be removed from said closed bore drop-
outs 1n a direction parallel to said longitudinal axis; and

wherein said abutment member comprises means for trans-
ferring a rotational force applied to said abutment mem-
ber to said axle portion and said force transfer means
comprises at least one elongate member rigidly con-
nected to said abutment member, said at least one elon-
gate member communicating with a recerving orifice
extending in the longitudinal direction into the end of
said axle portion that 1s at the abutment member end of
said axle portion.
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